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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device 
which corrects the distortion of an image fetched by 
a video camera, especially image distortion caused by 

an image pickup lens. r „ 

SOLUTION: This processor comprises a capture unit i ^ 

12 fetching an image from a camera 1 1, local 
memories 17 and 18 to which the image fetched by 
the capture unit 12 is transferred, a processor 19 
which accesses the local memories and performs 
image distortion correction processing of the image 
transferred to the local memories, and DMAs 14 and 
15 which perform DMA transfer of the image onto the 

local memories according to a DMA transfer .i gj/>j^j 

instruction string which is preliminarily prepared to ~ t S* 23 
convert the address of the image that is not 
subjected to distortion correction processing yet. 



,»7 



1 4 r'J*+ 



L_. 



.2 I 



lc — J.Mk 



_L 



3— 

I 



2U. 



DMA A 



DM 3 



L 13 



15 



1/0 



KU 



EE 



\22 



.20 



TT 

ft 



LEGAL STATUS 

[Date of request for examination] 04.09.2001 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://www1 .ipdl jpo.go jp/PA1 /result/detail/main/wAAAal 5223DA41 31 01 396P1 .htm 03/06/09 



<19)B*ISfc*r7? (J P) (12) & §fj igf If & (A) 



#^2001-101396 
(P2001-101396A) 
<43)£BBB ¥&13^4£13B (2001.4. 13) 











god r 


o /An 




t_t n A "NT R/99 I % C R R ft 5 7 

XT U *x IN uf llj V* o u u O f 


IT n yl XT 

H 0 4 N 


Of 660 








5/ZZo 




C/Q07 -o cpft c O 




5/907 




O U 0 r 10/ DO o D \J 










/ — . « x tit Mae -rr> m 

(21)ttlH## 




wH^rll - 280500 


/'t i \ LU t9B I AA AAAO A7Q 










(22)ttiKB 




l¥ 9 £ 30 B (1999. 9. 30) 


#)fe;iiiR;ii«m^KS;iii>r72#« 
















«3S5;il*fll«rfr#K/M&I*^"r 1 Sffl ** 
















(74)f$SA 100058479 
















F^-A(##) 5B057 CA08 CA12 CA16 CB08 C812 








CB16 CD12 CE05 CH11 CH14 








CH16 








50022 AA01 AB51 








5C052 Ml 7 GA01 GB01 GE04 GF04 



(54) imwo&m m&&^iESim&9&&xfij#i* mfizm&m&ffimmm&ft57uy7&&mtoi>ttmft 



(57) [Sfe] 

mm] Mnu, *r 

IEte3JliF^i8fft?>7 Kb 
*U±UDMA$E»1"* 



ij 17, 18 COO- 

DM A 14, l5iT-fflMS$*i*o 




ROM 



c 24 







,18 


16 V 21 v 


a— 
A 




a— m\, 
B 


* * v *> ^ 




1/0 


1 


1 


QUA A 




DMA B J 



7^13 



T 



1^22 



^1 



25 



rr 



* -f > * * 'J 



^23 



(2) 



1#W 2001-101396 



- confix o &*sbt-ir o & s titzmummmm $ n 

;:<7>|*|gM^'J^7*-fc* Ltg»^'J 
^U^^^^n^DMAe^^O^JtcL^^oTlS 10 

zm-tz^t zsmt +*B«E*BJEfta««o 

[If *St 2 ] SflfSi: «t ««3 ftfcBft **MM 

iiJE*UM ^e 1 ;^^ >^-7i-^--; h 
mriena^^e 1 ; iz^&*ntzmmmmfc<nmtx 

fc1WEBfftOffi*t|jE»a*fr 9 -b y * i: , 

«rEH^ffliE«i3i«ro«rEif«o rvv** * 20 

tf> [Z =f ft ft dc $ ft £ D M A IkJS^ yij \z L rt ? o T IS 
■ffe * ffif EflB > * »J ± \z D M A h D M A J- - y 

^^itif^^llBlL^ttSim b<* 
SAttJEMaMo 

[IS*JS3] flrEDMAttli, «E2**iE*La»^ 
lJJEIiffc0 7 K^*<03cfb&*'J-7U£& J: 1 Uf£2<fc 

DMA^^oMuaorRiiflfctiwErta^^y k 30 

- £ S:«f« t -T *»*3H 1 * fcl* 2 UEBOB 
[B*fl4] mffSDMASBi*, ttErttt^^eUUtttt 

wofn* 1 uE«oB«2*toiEfflais«o 
vtwn«8^y77»a*ifu irE^n-ty-9-ii 

&IS*Jl 1 £v>L4 1 UE«*>Ii{82*1tIE 40 

h fcOS*o U WftftaLfcK* h 

Sr mrKr*JSB> * y t:#£&fr t £#gfc<h + *B*« 1 

[ W*S 7 ] R * 9 JR 9 i£A /iUfgoM^ £ li 

ffirE*ffc^e*fcffltt*IiOiLtr*r ?7i: % so 



d OBflKV 9 * -r v 7T-IR 9 & i iifcflHEB* «r MM 

WErt«^ * 'j ^7 * -t * ltbi*i«> * y ic^g $ ft 
fci»EB«ttS*BjEiftaS:tT 7/^, 
WE2*BiE«aiffl«>*rEB«*>7 ku**t«»i-**: 

**-J-5 £ £ *»«fc1-*B«2*1|jE»a*£o 
IW*S 8 ] ««#8*<bB««:tt 0 atr**fc . 

feittEBfiR^S^iEftLaitT^^i, 
BEH*1ljE»atloBEB«or YVXiWS&ht: 
frlz^ftftJ&ZirfzDMA&mft^^mzLtzrf^xm 
mmzmift&S * 'J ±i:DMAgSt-6^ t , 

10 0 0 1 ] 

xm*)&A,tzWi%$:, J&au«i-*J:^«rffi*WBjES 
*i^B«*:|KE1-*a«UB1-* 0 
[0 0 0 2] 

K&*LX\^Z>o -»UC^J:9«:B«BBBB«i*> 

HkfCVGAKI^fflSn, :iili*4 0 0 K7 

[0 0 0 3] — a^rt^flMii^iHffttil^X 
(7)l^^^i:J:i), aaWftBttl^feJfc^itS^tJ* 

Six^. fttc, d;ftW>X«:Bife*^7'eB***0 

[0 0 0 4 ] ±M<OlntaiJ^y\zi 0»5>nfcB*«r 
M-ltBUJ: ■)E*E**tT9 7*:*'JXA-e(i, 
^ h;u^tttt«rff9 J:9*S!La^K<tT*>ii"Cv^ 0 C 

& C t U J: 9 »au*»ftfll««:*fe LT«ai- 
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[0 0 0 5] Bf«tf>«)l"<* h Wit 

*ft L T» § ^^tb^«SII{: ft * ft f C 
10 0 0 6] 

[»W* f »*LJ:o fc-r&«H] »B**:B»1-*» to 

y^n^U Si£x y v «r Wit b&Wftt Xit 

[ 0 0 0 7] Lt^U A^^U^XUjeBLTHW*! 

*K J: ■)«<<> zo>tz*>. *-f*J*9 Hia*H*tS 
Hlfti(iWi:6^tftBIt&iift< ft&o ££j 20 

[0 0 0 8] C^Bfftoa^SrtSIEU &ai"£2ie<h 
^'J ittfflLTv^^ B*O^Xl±-«:lc*** v 

®^t> K»fl:«:iaA,-ew,:o 

[0 0 0 9] *«9§l±, ±EIMjS!i:i*, IftOl 
* o yn-fe y -9-c»*WUfT0 Bf£a*ffiIEaa»«i3 30 

[0010] 

iz^itoftf&2titzDMA&mfr^<Dm\~Ltztf<DXmi& 
*rt«>*U±UDMAC3li-&DMAfflSi: £^-f 

[0 0 1 1] **WcJ:*i:, »«i*i:I*S'±i:? 
&hfcft\'>X%t-*ffi7Ltz\£7**i) * y<OX o ftjftfS 

UJ; OBf*fcifl.ffl:/n-fc y-fricj; 0 ML^t<^^o 
lftliD-*;M* , Ji:DMA|saW\ D- 



[0012] ifc, JBffcSSfiKJ: 

^ * 'j 1:5 1) & t titzwm*mfc<o&izx~&m ztizft 

3 *tfcB«OE*tiIE&a *1t ^ot^tt, 
a*«IE&amJOlif$<7>7 KU^SrSmi-i^^U^ 
^ft$<i^DMAteiS*^yijUL^^oTil«*rt« 

»S»<50H»*H«^m*i-* I /Oix yFitlf 
[0 0 13] HfMM&*»£ffi«& 

^7 < , ft&M^'j *^rt«>^E 

ic DM ACiS U 1*9 6M * g tcf§*fl $ *utB«U** L 

ttiEaaoKaftd^a-e § *<> 

[0 0 14] ifc, ±E*>DMA»*«* S 

^ cas-t & c 1 1 # a t + « Hfta^ii jEaasa * « 

[0 0 15] J A:, Z<0^mi±, ±EDMA«*«, rt« 
* Clfttt^ilfeDMAteaOy-^^^feBjStLfc 

[0 0 16] ifc, CO|§H^ii:, ±B«)rt«B>*y* f *' 
ft < t fe 2 oct)^^ 'J «r*i"***/<y ^rffiit^r* 

[0 0 17] itz, Z<n%m±, lEwyntytft 
a*«:*ofc«[BB«*»<b 1 h^oRH«Sr«*ii 

ft a £ -r ^> Mfts^tt JE^a^a t *«+ ^> 0 
[oois] itz, zn&m*. J«f^«-t 'm^95i^ 

»j icieasn^itBwtoa^itEAatrff o <> y 

^*e>f**Sft*:DMAea#^WU Lfc* f oTBI*Sr 
F*9SB>^ , J±UDMAeiSi-^^r ^itlrt-6:i 
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[0 0 19] *fc, ttltttl^tbitttrn 

fc*U^ft*S*tfc DM A«a*«oy!l«c L 
tz rt ? o X RBffi S: mifirt^ > * 'J ± U D M A IsiSi" h ffr 

[0 0 2 0] 10 

1 2 ^frlt/U 1 3 U8Ma$*i*o d*>'<* 1 3 K 
ti. DMA(A) 1 4, DMA (B) 15, 4$^**: 7 v 
a 1 6rt*SM«£*i*o DMA(A) 1 4J3J:^DMA 
(B) 1 SliftSM^'K ip*,n-*;i/>^»; (A) 1 
7£J:U f n-;*7;i,>*ij (B) l 8ic*it-p<iSf*$ 
£*t h 7?**i-& 0 /< 20 

>^'J 2 3£ «fc(7R0M2 4 75*««$il^o 
[0 0 2 1 ] n-jfrjw^tj (A) 1 7 i3 «fc tfn - jj jl 
>*'J (B) 1 8<i7D-fc-y-9- l 9i:8«Sft4, -co 

•7^n>2 5lc«a$tL4 0 ^cov-r n> 2 5 Uli, -b 

[0 0 2 2] ±IEco«fiS:tci5v^T.. tf-ft^i> 7 1 1 ^ 
<b tfT^lf-^^ &tr BflM* "9 &*«:fc J: tfC lift 

(O j&a £ Jft-f B fltKlK A* 1 * ? ^W* t 2 ti X w > & c 

am* h 1 2&xxm 

IPMWffltmi&'tZDMA 1 4 , 1 5, ^t^/a 
>^'J16, D-*^>^'J17, 18, ^D^ytl 
9, I/0O^7x-^2 lfc«t:(;>^'jr/5'7x 
-^22lilf 7 -fxmf&ZtiZo 
[ 0 0 2 3 ] ±a LfcBflt9^B£WlK1tU «fc * t , 

h 1 2 i:iof^ 1 3^^^ >^7x-^22^ 40 
SI*L> >>*'J 2 3±UEMfc Ut^tix^o 
yo-t7tl 9 (i>>( >>*'J 2 3±U**frfr£><* 
1 3 $riftLt^t7va 1 6 UIJ*0&^ 

[0 0 2 4 ] yn-t 7 t 1 9 1*^ 'J 2 3±Oir' 

53=31- -an-an^^'j (a) 1 7i 
/:(iD-^;M^'J (B) 1 8 1- DMA (A) Uifc 
liDMA (B) 1 Srfflv^tteiSl, n-£;i^^'J 

(A) 1 7J^:lia-*;w^'J (B) 1 8^7K^ 

Ltf-^^$|lIt^o 50 
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[0 0 2 5] r'-**^ >>*'J 2 3IC#§aJl-«£- 
tn-^;U>^e»; (A) 1 7i/:(io-*;M^'J 

(B) 18i:tltBU^f>DMA (A) 14l/:liD 
MA (B) 1 5 teiJLta-^iM^'J (A) 174 
fzl±v-ij (B) 1 80f*|^^> << ^'J 2 

3 lctei£1"**UJ:o-C 2 3tZ#£i£*£ 

[0 0 2 6] ROM 2 4 liv^xAGOyn^? AfcJ; 

I/0O^7x-^2 1 ^IU7>f3 > 2 5 t 
> ?y *-x$:'ni 0 -7^>25li, 
f)<OAWJ:Wnt^l 9tf*fcttffi;t>*fflv*Tft* 

[0 0 2 7] ^ >^^e»; 2 3wa*t*»ftii 

d-#;v>*»; i 7, 18J:9a»*?)»+»aK J 
fc, ^ ^ >>*'J 2 3l±*|«Lfc7 KPX^A-^ Y t 

Lxm&ih LtzUtf? y yu\zT>7*L7,'th x *)&<<d 

tz*b\z* 4^*^)2 3^^-Io-*jm^'J 1 7, 

1 8 U DM A 14, 15 SrflJfflLTteSIU f-JUT 

[0 0 2 8] o-^/M^'J (A) 1 7 &lXfu-i3 )], 
>^e'J (B) 1 8liv>t>j9)4fr^7 7 7i:Ltffiffl 
i-*** f pTtt"C*& 0 fllittf, DMA (A) 14i:<t») 
^^>>^'J23^^n-*;^^'J (A) 1 7 
4>i:yn-t7tl9(iD-*JM^'J (B) 18^)rtl 
fcJ&SU o?i:dma (B) l 5 U«fc i) ^ >f -tu 

2 3^t?n-*;Mt'J (B) 18i:gS*U"/D-t7 
tl9lin-*;M^'J (A) 17<7)fi§^It^o 
dco.MU, DMA^i*t-^-7 7 7'$«fi: 

[0 0 2 9] ffi^ltlE^or^^yX^j-SEorff^ 
it*3ft«, B**#ofcB1t3ft*fc 1 K7 F^oi«3)%* 

*Mt<: fc * d fc U J: 9 fi^ftt; J: *Rao«#4rif $ x 
[0 0 3 0] 
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for(i=0;i<400;i++) 
{ 

for(j=0;<640;j++) 
{ 

xx=disjc[i][j] 

yy=dis_y[i][j] 
i»g[i][j]=(distl[i][J]*lnput[yy][xx] 
-K!ist2[i][j]*input[yy] [xx+1] 
■Klist3[I][j]*input[ml][«] 
■Niist4[i][j]*input[yy+l][xx+l]) 10 

±E<*> 7 lb l J X A U i3 1/ » T , H<^ft § ffilf^T&^i nput *C 
*»J^^ffliE^<J01ifS^ingT*^e 3 feudist 1, dis 
t2, di st 3, di st4(ifiA"C, dist.x, di st _yiiil<& 

;Vn*'JXAH^v^r > dist_x, di st_yii^ > 7 fc <fc tfU 

*!>Sf*»ctf:ff L«rvv>'7> Srn — 'J (A) 
17i^lin-A^*'J (B) UUDMAteSLt 

*36***^t #<±«£(iTl 0 5^ f*- MS 
It^^L, n-an^* ij*)§Sd*/h$v*i: § it 2 

[0 0 3 1 ] j ^tJ[S]1:0^^ 6 3 9 *r*ffc*-frrt: 
^F^-^Odi st _xi3 «fc tfdi st _y<7){iU J: «9 TCHffci nput ^ <b 30 

li* >f >>*y ^a** f 3Ev»0)-C, j ri*0ri>ib 6 3 9 £ 

*DMAO»56Sr : PA!>*aS)T^<o ffllxtf, (xx, yy) 
^0 2OJ:-7U35ftL^»«'x DMASrfif"9«Ht LT 
iim2Oxtf0frt> 6 3 9, y^yl 7^*> y 2tzt+fr 

[0 0 3 2 ] iOJ:-9Utt«tteit*r|EaLrlStt«rlT <o 

l\> H2<0»<frU(i (xx, yy) D M A 

1-**fc1-&o ifc, 13 2 «0*£U(iDMAI± 1 1M« 
SUioTi^c -<7)«SS:ODMAeS^yn-fe7-*M 
9^ ? -f-<TK3Ei-^cO-e(iyn-t:7-9-l 9U**1-*ftffi 
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9\mumz (a) fiof^^itotv^o ^^-c 

htz*b<n* 4 >s**)<7)7 u-ii)\,j. 

l^*. Selite&^^XTvW FffiT^io 
^^'J^^D-*^t'J 1 7, 1 8Jti::iISLT 
&&S?MvCv*T, 7<7.9*)\f9<nw%<r>%rTv<7y 

[0 0 3 3] H3 (b) i:iii©f^^'J^^4rffli» 

>O>t'J23tf) 1 0 0 0#*krt*<b2 0'W h£ 
n-#;w*>j i 7 ifcli 1 8 <0 0 

2 360 1 2 4 0**^<b2 0/W 
D-*;i/>*'j l 7 4 fell 1 8 C7) 2 0 #iftri»<b#§i& 
tfo *f£U* >-f>>^ , J23c7)144 0#tfi7!p<b 6 0 

Kd-*;1/^'J04 0#ife^^#§3iAT»7 
7 9^ f l*^)-COt»Tt4o fiP*>, I2i:*$n^. 
<t o fcUfScor K u * <7>e#t&*d - * )v > >j -eti } ) - 

[0 0 3 4] ST, ZOJ: 9 t^T^-f * 9 'J 7^ £D-*7 
DMA V>&n-C—ff#<D\ nput [ xx] [ yy] Kfi^-t £ 

^'jy^^Mit, > -f>^*y 2 3 ut&iirtLTis 

[0 0 3 5] :<0J:^:Ltn-*;i/>^'Ji; 

SrlTO^ DM A 1 4, 15 ^v^tn-^jM^'J 1 
7, 1 %\Z&&Ztltz7-9\±\&%\Z£&%7-9 I 0 
^<SS^tlTV^ 0 Jfc, input[yy][xx]Utg^i-^> 
T y -^ 7 5 J n-^;U>^U l 7, 1 8±<7)t*c7)T 

ii^^^T oTii < **nrtt-c* i) , at»Lfc*»* LM 
_address[i][j] fcl^EyiJt lt> > > -=6 'J 2 3 Uf§ 
iSLTio^, £>|?i^i: D M A J£ST* o - * ;V > ^ 'J 1 
7, 18UCSU -Oii^^oTiS»^ft^»o LMj 
ddress/i4 OOS^$-Jf Off j@ft:T% LM_address. I*« 
input[yyl[xxlcon~^;V^^e'J 17, 1 8±OT KU 
^ 4r L , L M_addr ess . 2tf\ nput [ yy] [ xx+1 ] CO n - ± 
;V>^'J17, 1 81(07KPX^ LM_address.3ri* 
input[yy+ll[xx]OD-^;i,>^>; 17, 1 S±<OT K 
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1/^^ L M_addr es s . 4ri*i nput [ yy+1 ] [ xx+1 ]WD — f} 
^M^'Ji^TKl/^^^LT^^o inputfyy] 
[xx], i nput [yy] [xx+1] , i nput [ yy+1 ][ xx] , input[yy+ 
lHxx+ii lin-*;v>^y Ufctt* 4 oco K7 h £<£ft 

[0 0 3 6J ±HS<7)DMAfj!ift^J:^MS^(El4 

9lidistK di st 2> di st 3. di st 4£ n - ± )\> * 'J 

(A) 1 7 J: o DMA£I£;£U DMA£!Pi 
&1-&£Ii]Bfun-*;i,>*u (B) 1 8 OiSIT&a* 

t\ ^tc^n-b7^(idesc[i]^o-^;v>^'; (a) 
1 7 U$E£-t£<fc^ DMA £1£;eU n~^;v>^ij 

(B) 1 8 0»*ftgli«6«1-*o 

[0 0 3 7] :<7)DMAy?Tt^^, &7#jr>&^ 5 
#*#*&?)T% nput [yy] [xxj^ i nput [yy+l] [xx] , 

i nput [yy+l] [xx+i] > i nput [ yy] [ xx+l ] £descUft£o T n 
-*;v>^ey (A) tcCSi - * J:oi:DMAS:KgL, 
n-*;v>*y (B) <0i8*iQ:aJi««c't*o CODM 
A^T-T^) fc««)&*J&****K LM_address£n- 
#;i^^ey (A) i:6iit^J:H7Rtn-^;v^ 
(B) OjO-SSr^fiE-t^o n-*;v>^i; (B) <D 
®Mtf10:t>^tzt> LM^address^DMAiciM^TLT 



(B) 7&^>^>>^'JU#§itSl-i:^(:DMA^ft 

[0 0 3 8] BL-t-C, n-jM,jc*y (A) UDMAfj 
SLrv^Hi;o-*;M* y (B) 

^*y BicDMACiSLTv>*Hun-;fr/i,,i*y 
(A) fcffiSI-** oULTv^o 
[0 0 3 9] ja±-CKWL>i««iMffi±0«-ff«r-a 
10 Uj&SLJ: ^ t LTv>** f , n-*^>^'JOSi<OB 

□ - * * y l «u 2 frm± £ D 

MA LTMS-f PlBlT-*i>o 
[0 0 4 0] tt±, «3tU#g£^-?£D-#;u>* 
y 1C3 kf- L> a-*n,^.*y £ 7rH 

■r^»JS-Cli n - * y 4*wafl9C— J: 

20 &V* 0 

[0 0 4 1 ] ^U, ^fcftoT*5<desci3«fcU f LM_add 
ress. 1> L M_address. 2 X L M_address. 3> LM__addre 

[0 0 4 2] 



[ 0 0 4 3] 



[0 0 4 4 ] 



for(i=O;i<400;i++){ 

L M_S TART = d-*jm^'J Odesc £ A*lT£ < y f 

for(j=0;<640;j++){ 

xx=dis_x[i][j] 
yy=dis_y[i][j] 

if (xx,yy^ ? desc[i]CO^U-a-^n^^o7^ib) I 

desc[i] IZxx, yyZ&tsXn tffU y ? fcftltttlx., 

L M S TART$:7d vt&tzlU h~t 2>\ 

if Ux+] t yytfdesc[}}CDrpl,Z$$tl%fr<Dfzh) I 

desc[i] Uxx+l,yy*^tr J: n fc7u y * Srttitttlx., 

L M S TART^7d y t&fzlfj > ? >) S > h-f2>\ 

if (xx,yy+l^ ? desc[i]C0 + t-^4^^^o^^) I 

desc[i] Uxx.yy+lfc^O X 7 fc7n y ? £ftltSDx.. 

L M START£7n 7 > ? 'J > > M"&l 

if (xx+Uyy+l^desctilO^n^^^x^^o/cib) I 

desc[i](Cxx+I,yy+l£^tf «t *9 C'Tn -y ^£fj-ft&Dx.> 

L M STARTUP y *ft/ilt-f 'J ^ > M"*l 

desc[ i ] <bxx, yyCO O-ijiM^'JOT Kl^^ £ *tf> 
LM.address. l[il[j] tt^o 

descfi J 0»e>xx+I f yy«>0-tttt»/O7r 
LM_address.2[i][j) ti"-5> e 

desc[i]^bxx.yy+l<On-^;i.> ^ey C07 KU^r$i6 
LM_address.3[i][j] i:1"&c 



(7) 



ftM 2001-101396 



11 



12 



[0 0 4 5] 



[0 0 4 6] 



desc[ i ) h xx+1 , yy+1 <0 n - * 
LM_address.4[i][j] t 



I 



) 

ffi^*X<ODMA(K£*^- 10 

[0047] ttoxiraAaflft9*ttB*N9j 

[0 0 4 8] CO^-Cli, lBBj5^ffifft7'-*«:S!i 

1 i:$$ii-6J:^:2o^)D-*;M^ij 17, 1 8 ri f 

fc^tcii, tiWo^'j l sortSjW&asfu -iit 20 

l±iBU>*U 1 8KB«*nR»}&**i"C^*i: 

^'J 1 7«0|*lS^«S:a$tL*^-C**o L^L^t!i ? 

[0 0 4 9] w^*«HB«-Cli, BSKSS-fJ: 

7iz looo^'j i:HS«)i«^y7Tt:Rlt, ! J > ? 

[0 0 5 0] wOHmg3B^Bflfcffi*BjE«fca* 
[0 0 5 1 ] ^rt^f -va^7 h 1 2lil HffifrOBffc 

»7«Ha*i:UyD4:^l9i:a?)$<ili (Si 
1) o COf£, Xot^i 9*2, 9&itf4>9i II 

*ftli/^7Tt6li:llr8ft* (S 1 2) 0 

x**#>f > 9tmtz%m$im > ^uHWSfi* 

(S 1 3) c so 



[0 0 5 2] Z<Dli\z*mv>^vy rzmmLtzm*) 

[0 0 5 3] B7li, ±EomaA^-f>t«fflL 
^H««kao^oatL*^LTv^o :m:J:^i:, 

BB»^B«* ff > 4 'J^fcn- K£ft* (S2 

1) o C^fcft n- KS*ifclBB»^B««*H8 

ft U W L t X n -fe 7 -9- #9 <^SiE T )V 'J X \z 

ft^tzWi&frb 1 b^oB«*R*&** 9**IE 
£fir v\ WiESiOHftiiS^ n - # ;w * »j USI'&S 

*i*tllIEHfftliH8 (b) K^SfifcJ^UV-rfcB 

[0 0 5 4 ] 

ttti. I(t(7)n-*;M^'jA(7)|EM^ 1/1 OgJS 
[0ffio«*^Si^] 

[B l J **WO-*J|*«I^B«H*1liEiB«WO 

[12] DMAT-«*ai1"KH«:*1-ta 

[B4] DMAO»ft*:KWi-*B 

[0 5] M> : e , J07t-77 

[HI6] Xn* y^atf Q&^ftLa&^i* 7 n 

[07] BfftftLaoatti*^i"7D*f-^- mh 

[B8] B^BflfcfiiWa^BjEBlttrSi-B 
WfoW] 

1 1 J« 7 

1 2-**X-* L *^-;' h 
1 3 

14,1 5-DMA 

1 6-^tT>a^'J 
17, 1 8-D-^;Wt'J 
1 

2 1-1/0 

2 r/^7x-^ 



(8) 



*IB8 2 0 0 1 - 1 0 1 3 9 6 



13 



14 



2 3- 
2 4 • 



•ROM 



2 u> 



[HI] 



[0 2] 




ROM 

T 



>^»M >»-7x— * |\22 

1 : v j £ T 



y-f >y*y 



24 



^23 



x639 



IB 3] 



Ii4] 



31 C 




1000 
0 




20 




0 






1240 
20 


(a) f^^yr^A 


20 


0 


1440 


40 


60 


1 



DMAKrfE 

rDist1.2.3.4<D«i^ 



(b) 7yX^J^(0^ 



lDirt1.2.3.4<Ptiia-fey K 



Input (0Ce^4> 



LM.addresso«£& 



[BD5] 



/<977 A 




/«» 7 7 B 




*Vl7 C 




7 0 



[16] 



Etf -< > * £ i ffiStf:/ ? * -r * 



— S13 



[17] 



— S21 



$22 



